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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain a polishing apparatus that can 
precisely detect the polishing end 
point in a wafer that is being polished 
and machined. 

SOLUTION: This polishing apparatus 
1 has a wafer holder 12 that sucks and 
retains a wafer W on an upper surface, 
a head member 22 that is positioned at 
the upper portion of the wafer holder 
and has a polishing pad 21 on a lower 
surface, and an optical measurement 
section 30 that measures the surface 
state of the wafer W. The wafer W is 
retained by the wafer holder 12 for 
rotating and driving, and is flatly 
polished and machined by the CMP 
operation of slurry at a portion to the 
polishing pad 21 that is crimped to the 
surface to be polished of the wafer for 
relative movement. Probe light from 
the optical measurement section 30 is 
irradiated to the rotary center (specific 
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irradiated to the rotary center (specific 
position) of the wafer W, and variation 
in the intensity of reflection signal 
light during polishing and machining 
is measured. In this configuration, a 
measurement position is constantly the 
same even if the wafer W is rotated, 
thus precisely judging a polishing end 
point in the wafer. 
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c:^i!igH±t:*ft^fiig<o*ffitt®^ aa^ Lxm 

SJnX-tiCMPJIET**. 
[0057] -f^i5*> . C M Pgg 3 XUK^Mfc® 3 
0*>'ii^gSW 26^ LT5f®^ v b' 2 0 CIR0ft«t4> 

9ffg^ 7 K 2 0 coMK^ilKfflii . %&m%& 3 0 (DM 
( r = r E ) fc«0ia*ttffl»iW-6 J: -3 tlx^^itft. 

■tim){iLm^^m^h.xt5*). z^tkm^x-^ 
ft. 

[0058] #sts«g»3 Ott. SSHig^ajSfA^A 

^jtig?4 o^f,A^$ fifty •y^commm^mmt i 
<±. ±iEzo«)flaj(i#rfc»t*>^. mm (r 0 , 

[0059] cMP^g3T-«i. lemzm Otfm® 

±£S3i-fftAy-yeDRSl$£U-!|-tft„ •> 
xA*;uri 2«HWS3aeSr'vy KSW*2 2<7)Sf*^EI) 
j^SJ: 0 1>5£^±^ < L. J)ftv.(i^fi^>5-I^XB$(lffll-r 
ft-fcT\ ffiS^±tfcft|5l-fil(^®^^ 

-y&M) *®fcixmim£<tzm%i-z>zktfx-£ 

ft. ^<7)J;o{C^$fLft!}t^{4M(i^il^gjE3 00 
»iS®H(C^S^»tft ZttfX-% . ->x^±<7)M!co^ 
SfiWCRIt*<^«k1$tt*«^r ft C i: ft . 
[0 06 0] ^x^WS-HlK^-tirTgfaSOI^fifDlsl^ 

ffKELJtffitlA'^-yo^v^ciftlf^o^fOfBUc. - 
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[006 1 3 cMP&S3-m. mtczwmmizhh 

[ 0 0 6 2 ] mz . #«DtoJR4 HifiBStC^S CMP 
«»COV^TB4*«BLTttW4. -I<7)CMPgg 

*Wi3e» 3 0 £?fc£r UttttMlftt: «t 0 "> iAW<^ 

ttl<0*BS«!B*«}t LTW«B0I1- * C M PStiTC* 
&. &fc\ ^x^vr-TVH 0. BfS'vy K2 0. ^ 
Ste»3 0<Ol*H»»flg«J:tf'>xAflflEfil[«*tl}«4 0 

[0063] CM P8«4Tli3m»g»3 0#. 
LfrviMHMlte J: 0 tfx vsw<»ms*|ft|tett8»« 

(AM) TOfifc»*3ivC*J'). 7t^il^a!3 0OiiJ« 
X*y h*^x/NWO+'C> (fgr = 0 ) blMm$6 

( r = r E ) tcOinSrjiS^iS^fftlxfS^il^t 

■fc*fcffi^-4»«fi|[«ftaj«*»fli4>ft-C«0. 

[0064] %&m&»3 ommimmm^^x^ 
<o*ffi*mtaarSr*fe. afc^xAaiaMiaaisa* 

flWfcWDffl'tifc'C. ^x/NJiOffiEcDfig^^L 
[00653 CMPgg4T'ti. ^m^M30ifim& 
2tf5EI«MSt0f®^<y K2 0OMHKfc«>Mli 

mmm) mzttztiz>zt%<. hmull&i 
&Mtt:Wfctiz.bifiv*i>. mm. %&m%&3 
Q<ffimv±>\*)vyo®m£&tnmttx&$m 

[00 66] Zffitzth. ^UrtMli&Svfrt&CMP 



SIB 4 tc <t fttf . SfSSPl k Mff LT JMffl*£fc -7 x a 

PSB3il^«(Ox/^fflOKSt^5:ttjP!LT|S]'llffl 
ttOKfl&Otf 4>o£ arSl^tS £ t . $ t>iz. $ 
JKJKOJy i tfMi-fcoi ^TKW^S: * - L fr# <btt£ 

Srffi IE LooflWKrBfBMt^o^fcff rfHTtrgfr 

mtoz'gmLxisz.H'-Ty hncMPmmz&m-th 

Zt&X'Z&. 

1 0 0 6 7 3 =5rfc. J3LhO*safc«-Ct±. Bfg##$5fc 

mti,ipmmL*fiyzmx.mx'*)r>xi>&<. t 
tMmmw<mmmmt&x'htii£ < putf gis? 

[0 0683 C M PleMfc LX . 2 
Oitg^xA*^2 20ilf2j:»}t>'h$<. ^x/n 

[006 93 £fcW±tf>#!Sm®?li. ^ ^/PC M P 

Sfl.ii*>T1i$r<. 1I8M»WMR?^IB (Shallow 
Trench Isolation : ST I ) <?)^^S: i Fii^-ri.lg 

iicmp m mm -t ^ to^-c t affl^r^t'* a . 

[007 0] H6(i, Ig^^CMPcOffgrn-bXtcfc 

f 40(ciSFa«r3mil3e« 5 0 OfltJ&ffl&K LTfc 0 . 
iWCfcRWLfcCMP»ai-4<0**«Jg*3 0 
t^iT. 4Wi**j»aW3 0fc»iTiIIW-4Ci: 
C J: 9 . IS^KC M P ffmjSmbitNHzff oZt ifiX 

[0071] £1^8£S&8Ufc*&0CMPttS 

l~4tB«i:«r&fc«)3WIJHIi*««L, BIT, 

aiss 5 o wm^fc j: vftmz^xwim h . 
[0072] Km%&5 o«. 3ES5 1 . ae»ft»4>«- 

5 2. 5 3. 5 4, JtS51*»tStffi$*UtTD-7'3fc 
SrSiiL^ x AW*»*>oE8tm-t3K^EItSli-S t'-A 
XT'J -/?5 5_ t'-AXTU y ^TJff OiE$<lfcR» 
mmt*m<W%2k<r>\/>Xt5jiVz.y-6\, 62. 
63, 65. ^'J-yh64. @»f^66. RSf«^3fe 
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[ 0 0 7 3 ] 3tiS5 1 U&fogffltZijlQ&XMZ'f) 
*). *-tSyyyT*V\nyyyy7ZfO)yyT s $>&-& 

fcxo-xftiiuvxs 2T-3'J *-h l^xxs 

4T'B&¥^{C3 | J^-N$ix- ^x^WtSilAStL 

mmSiS) ^t*-AX;K-y h£}IM-f S. 
[00 74] ?x^wa^<7)^m-!ffttf>-5*>. lEfctt 
ft (O&ft) li^XX54 2::ijgLTt*-AXXy 

tUliTffitt:?ii, $5-6 2, UyX6 3£:frLT 
X'J -y h64£jl l ). UyX6 5^11^3 «Jj<-h§^ 
fcfttWftt* 6 6 CASttl. . ®{«&7-6 6Ttt*£fc: 
(Et)tl2ltfrft-eiEl*f$fl, 'J-T-fe>"9-6 7CA3tt 

[0075] ST. rV^XA^-y^fiSSfi^x 

jEKttm&i-tzTmmzm.z'Z z^zmmz* ■» 

bifttf&ti. Effix^-y Mi. y^-ycot yf- (ft 
iHHffitHffl) d. *«0«*A«J:Wi|«fadRn (n=0, 
1.2,-) KlBt"C. <te*T*S<i&HI*rftK^*i6it:» 
if*. 

[0076] 

[gtl ] dsin£=nA 

[0077] %&m%M 5 0 T'ti. mmtilERMHt 

iERWaekSWrSTJitftTuyxeafcAit 

L. UVX6 3^&£iM&&:frfot:JgtlTS*U>. xy 
•y h 6 4ttjER»#mfcW VX'6 30WSWSfi«fcEift 
SftTfc 9 . lEK$iMm<omtmtz <nx y -y h 6 4 
le±9i6ft£;h.l>. C^A. B»r^{i0*rlS^6 6(c 
S**4C:i:a t r&-f. ®#rf&76 6K(ijE£ltft^ 

[0078] ^<7)iolcLT'J-T-t>-t6 7{CAStt 
3e3ME»fli*««ajS<l. SIW!SIiSE6 8fcAaS*l 

[0079] aUTM816 8<tfJj3*L&ft%Sft«# 
^*><5>ilWS:*f>«.. f*Utf . »>xAWtf^®tSi0 2 

<0JfH^)KT-R»t$ixsefctwRW¥tiKJIlcf5t 

liBttT**. «£*&Sllg6 8liTtf>f&5E$iiX:&JI 



Jtf 6 #3IHMM»BOWttT- ? k . 'J -7-fc >"•*- 6 
Six*. 

[0080] ftot. ^cOiolcLT^ft^il&^xA 

ZtiXtaTte&tzmLti^fr&Wfet&Z . 
CfUcJ: 0 ■iaWfflR«) J Fii<tt ! fl:i3*>*eaiHC MPi: 

[ 0 0 8 1 ] . **SC8*¥*KTA>f X<D^i§ 
*J&05QS«fco Slti . H 7 U¥*tfcrV<4 * 

jty'n-fcxfcx^-b-r&fc. Jf^f7rS2 0 0t 
ftCUptf •& Xr -y X S 2 0 1 ~S 2 0 4 cO+fr^MUS: 

[00S2] ZZX\ Xr-y 7*S20 Ui^x/NCO^® 
SrlMtStfSttflaSTa*. Xf--yXS2 0 2(iCV 

VDISTftS. Xx-yXS 2 0 SJi^xAicmSSrag 

0 4(i<>xA{Z'f*v^fl^atf'f jfvfi*>a*xs-c 

[0083] CVDIg(S2 0 2)t>L<(im©Ml 
g(S2 0 3)<Of£T'. X-f-yXS 2 0 6£jtl*. CMP 
xmZft otPiLO irWkth . ft Mt\ ^lc(iXr -y 
XS 2 0 7 KjttfA*. fT3«*tttXr v XS 2 0 5 1 
ittf. Xf •yXS2 0 5«iCMPXST'ft-&. CMPI 

nx'ii*%mz£mmmm (cmp«b> kj:9. ■ 

tc i h Xv i/ y<mimtffti>ix h . 
[0084] CMPIg(S2 0 5)tL<{iS!^tXS 
(S 2 0 1 )<?)it'Xf7rS 2 0 7(cittf. Xr-yXS 
2 07<i7* byyX77-fXgT'J>&. znxmx'ti 

h^3.i\<\<?>®w*?-y<n>ti&im. n%Ltz^x>\ 

<Wm.tfftbiXh. ^Xx-yXS2 0 8Ji3S 

« t/c U V ttJjW-«)»#S:x y^-XXt J; 0 H'J 0 . 
-e^U^'x YW&fiftbtl, x ■yfyy'mt?! 
k ^c-ofcU- i/'x h ^ffi 9I^< x .y f-yXIST'SiS . 

1 0 0 8 5 ] Xf -/XS 2 0 9 X'8S&-£LWt 
3S7Lfc*»*fl»L. ^7LT^^-mtfXr yXS2 
OOtMO. 5feOXx-yXSr^OSL-OxA±cni?8 
W-ym&ZIXh. Xx-yXS2 0 9T'^lS*^ 
7 Lfc fc WBrSftixtf xy Ht^rl>. 

[0086] *wst J: h*m&?>u zmmn&x' 

Ji. CMPIgtctJV^T*^(CA^&!5[eilgS:ffl^ 
TV^fc«> % CMPIgc9X/P-X-/h.*<|6j±-f&. i 
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<r>?mteT>u xwmm^wc m p xmzi&imz 

T'UXttth. 
[0087] 

m%wmmw.£nhz.ttfTZ. ztuzx*). cmpt 
u^xim^mzmmLx^xjv-r v^-thmm 

[hi i *mmimmmzmmms.**iM 
[02 ] *Mtom2mffi&.iz&bmeimt:m* 

[03 ] *m0R39MJmtztoimSim$:niin 
gflMc0T'*>&. 

[H4 ] *8^!M&re9^ft6ffi££B£;^ 



[ 0 5 ] ^ 9 /UC M P ro-t ^.(ciJi »T JJfe*lI^f(C8J 

[06 1 Hzm®mmzmiK¥Mfci$wbcr>mm 

[07] *JW8C«6&iHI*«Jirn-tx*5rr7D- 
f-V-FT'fcl). 

[09 ] ^*<7)BfS^HOftis^ffifig(?«2r^-?-ffi[gB!/R0 
1, 2. 3, 4 CMPSai (ffiSgS) 

1 o ^x/N-f— 
12 ^x'vtoW' 

2 0 gflg^-;/F 

21 ufeAv f wmffii) 

3 0 3fe^«I^SB 

3 1 (STO) 

33 sxmssn (*«aia) 

4 0 ftK&H*ffl3 

5 0 ft^U^SS 

5 1 jES(iP>f)S) 

6 7 y^r-fc^ («i*aj«) 



[01] [02] 




— * > 

ewes 
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[06] 



50 




[08] 



I2U 



122 



123 



113 
112 



[07] 



S200 



IS? 



S200 
NO 



SZOK 




S202, 



cvoie 




IS 



YES 




-S207 



i';f>yiB 
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